THE LIFE OF A PROFESSIONAL CHEAT
Finding a Host Plant Cuscuta parasites germinate from seeds, just like many other plants.
PARASITE
An organism that lives in or on another organism (the host), to its own benefit, and at a cost to the host.
They grow a very small root that helps hold them to the ground as the shoot grows in search of a nearby host plant. The parasite seedling HOST An organism that is a source of water, nutrients and other resources for a parasite.
will use a number of senses to find the host, including "smell", "sight", and "touch" [ ]. Although the parasite does not have a nose as we do, it has specialized proteins within the growing shoot that it uses to identify and react to smells of a suitable host plant. When the parasite identifies an attractive smell, it will direct growth toward the source of that smell [ ].
As the parasitic seedling gets closer to the host plant, it will experience the shading e ect of the host plant's leaves blocking out sunlight. Whilst the parasitic plant does not have eyes, it does have specialized proteins called phytochromes that allow the plant to "see" di erent PHYTOCHROME A protein that plants use to sense and respond to light. types of light, and to determine if it is in full sunlight or in shaded conditions [ ]. This helps the parasite to prepare for host contact and invasion.
Finally, the parasite will make contact with a host plant and experience "touch." Many plants respond to touch. For most plants, however, touch is associated with danger. Touch could indicate to a plant that insects are landing on its leaves and trying to eat them. In this case, plants use touch to stop growth and instead spend their valuable energy resources on defense. These plants make a range of toxic chemicals that will stop insects from feeding on them. Some plants also use touch to trigger a strengthening of the leaf cell walls, making it harder for the insects to eat them. For Cuscuta parasites, touch is a positive stimulus, telling the parasite that it has made contact with a potential host plant. In response to touch, the parasite will use a complex response called thigmomorphogenesis (pronounced
THIGMOMOR-PHOGENESIS
A response of plants to touch, which involves a change in growth pattern.
"thig-more-fo-genesis") to change its growth pattern and will wind around the host plant stem (Figure ) .
Invading a Host Plant
When the Cuscuta parasite finds and makes contact with a host plant, it will release a biological glue that holds it firmly against the host plant stem. It will then form a special invasion structure called the haustorium (pronounced "haw-stawr-ee-uh-m"). The haurstorium
HAUSTORIUM
The invasive structure used by parasitic plants to invade and steal resource from a host plant.
develops new shoots that will mechanically invade the host plant stem, with the help of various proteins that it will release to break down and degrade the host plant cell walls (Figure ) . When the haustorium has successfully penetrated the host plant stem, it will seek the cells that plants use to transport water and nutrients, called xylem (pronounced "zi-lem") and phloem (pronounced "flow-em") cells. The parasite haustorium fuses to the xylem and phloem cells and will extract water and nutrients to fuel the parasite's growth, flowering, and
Cuscuta Plants: Cheating Beats Competing Figure   Figure The Cuscuta parasite finds a host plant by "smell", "touch", and "sight." It winds around the host stem to get a good grip, which allows it to invade and steal water and nutrients from the host plant. It will later grow away from the host plant stem, looking for other plants to steal from.
Figure Figure
A microscopic cross-section of a Cuscuta parasite (P) invading a host plant (H). This shows the haustorium, which the parasite uses to punch a hole in the host plant stem and steal host resources. The parasite does this using mechanical force and by releasing proteins that break down the host plant cell walls.
the production of seeds. This interaction benefits the parasite, but is bad for the host plant, which will grow less and produce fewer seeds as a result of the parasite.
Once the parasite has invaded a host plant, it starts to grow new shoots. These secondary shoots will attempt to establish additional connections with the same host plant or other nearby plants. More invasion sites mean more food for the parasite and less chance of failure. We assume that the parasite uses many of the same senses to establish additional host interactions; however, the parasite will also try to invade non-host objects, like bamboo canes, which do not provide it with any food. We do not really understand why this happens, but it may be that, once a seedling has invaded a host plant, it assumes that any other touch stimulus represents the same plant or a nearby host plant.
Subduing and Compensating the Host Plant
When the parasitic Cuscuta plant invades the host plant, the parasite and host will battle each other for control. The host plant will attempt to prevent the parasite from invading by strengthening its cell walls and releasing toxic compounds. If none of those strategies work, the host plant will attempt to kill the cells around the parasite, in a process called apoptosis (pronounced "a-pop-toe-sis" can only steal resources from live host cells. If the host plant kills the cells around the parasite haustorium, the parasite will not be able to steal the host's resources. At the same time, the parasite will release a range of chemicals and molecules that will manipulate the host and prevent it from mounting a normal defense response against the parasite [ ].
Although parasites are, by their very nature, "selfish" in their actions, under certain circumstances Cuscuta parasites will help to protect their host plants-teamwork makes the dream work! If a Cuscuta parasite has invaded two di erent plants and one of those host plants is being damaged by insect pests, the parasite will tell the other host plant and help it to defend itself against the insect [ ]. This obviously benefits the host plant, but it also benefits the parasite, because the parasite does not have to compete with insect pests for the same limited host resources.
THE PROBLEM WITH CUSCUTA…
The Negative Impact of Cuscuta Parasites By stealing water and nutrient resources, Cuscuta parasites can lower the yields of crop plants that we rely on for food and other materials (Figure ) . As the global population increases, we need to find ways to grow more food from less land-a problem that we call sustainable intensification of agriculture. Preventing the parasitism of crops is one approach to achieving this goal of growing more food, but we need to know much more about the biology of these parasites to stop them e ectively.
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Cuscuta Plants: Cheating Beats Competing Figure   Figure Cuscuta parasites smother host plants and reduce their ability to grow. This has a negative impact on agriculture and ultimately on our ability to feed the increasing number of people on the planet.
CONCLUSION
Cuscuta parasites are professional cheats, stealing nutrients and water from other plants. This reduces the quality and yield of important crops, and makes it more di cult to feed the planet. Although we are beginning to understand how these parasites find and manipulate host plants, there is still much that we do not yet understand. Now that the genome of several Cuscuta parasites has been sequenced, it will help us to develop new ways of interfering with their biology, and preventing crop losses.
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